This paper aims to place Indonesian migrant workers based on a mapping from the estimation of the demand function of foreign workers and the efficiency of production costs. The demand function of foreign workers and the function of production costs are obtained through a derivation in the function of Constant Elasticity of Substitution (CES) production. The mapping of Indonesian migrant workers placement applies five scenarios by the assumption that local wage constantly increased using panel data from the Malaysian manufacturing industries, period 2002-2015. The result found that the relationship of all foreign workers with local workers at various levels of skills in the manufacturing industry is substitution. The priority for high-skilled which is a priority for placing Indonesian migrant workers is manufacturing industries with CA code and CI code, middle-skilled is manufacturing industries with CB code, CI code, and CJ code, low-skilled is manufacturing industries with CA code, CL code, and Other manufacturing industries.
Introduction
Disaster-prone areas, war zone, poor country are some of the reasons why people migrate or looking for a job abroad as stated by Martin (2009) in his research in the Asia Pacific region that the main reasons people migrate to other countries can are classified into two types i.e. economy and non-economic. Indonesia is one of the country's disaster-prone and has caused many people to lose their jobs, and then look for jobs abroad, particularly Malaysia. Economically, labor mobility occurs due to two factors, i.e: demand-pull and supply push, while non-economy is network. Demand-pull occurs because of the demand for labour from the company's destination country; supply push is caused by low wages and the number of unemployed people in the country of origin, and emergency factors such as disaster-prone areas in the country of origin, while the network is a network of relatives who invite to work abroad.
The development of Malaysia's manufacturing industry with technology orientation has been developing since the early 1990s in comparison to Indonesia which is still oriented to the primary product industry so that there are many foreign workers in Malaysia. The rapid growth of the Malaysian manufacturing industry is inseparable from the ownership of workers who are very adequate from both domestic and foreign so that the company can carry out the efficiency rate of the production cost of the production factor. Statistical data in 2015 showed that the manufacturing industry with fulltime workers is 2,075. 446 workers and part-time is 12,555 workers (Department of Statistic Malaysia, 2017) . Besides, based on the Ministry of home affairs (2018), up to February 28, 2018, Indonesia placed the most workers in Malaysia, and the manufacturing industry became the third-largest placed by Indonesian migrant workers after the agricultural sector and construction sector. All foreign and local workers are divided into three skill levels, namely high-skilled workers, middle-skilled workers, and low-skilled workers.
Figure-1. Job by Category in Malaysia
Source: Nixon et al. (2017) Figure 1 . Shows that in 2015, workers in Malaysia both foreign and local were mostly in the middle-skilled and then followed by low-skilled and high-skilled workers. The classification of workers based on the skill level disproved the Cobb Douglas theory stating that the factors of the production are homogeneous as described in Borjas' research and others. Borjas (2013) and Hamermesh (1986) research have proven that workers are heterogeneous because they can be classified by gender, age, ethnicity, education, experience, and training. Through the classification of workers, it can explain the substitution and complement between foreign and local workers. Substitution or complement relationship will also have an impact on the use of technology, the level of wages, employment opportunities and efficiency of production costs in the manufacturing industry. The existence of foreign workers is indispensable in Malaysia especially low-skilled. According to research Devadason (2013) A, Malaysians prefer to work in the office, with a cool room compared to the work in 3D (dirty, demeaning and dangerous).
The efficiency of production costs is closely related to production factors. According to Fahmy-abdullah et al. (2018) efficiency is the use of production factors effectively to produce output. A country that has a high level of labour mobility with heterogeneous workers that is between foreign and local with various levels of skills causes the industry to be able to choose production factor needs by considering the efficiency of production costs. Industries make decisions in a dynamic labour market environment, providing an opportunity for industries to choose between foreign and local workers; and foreign workers with capital taking into account production cost efficiency factors.
The Indonesian government in the effort to put Indonesian migrant workers in Malaysia especially in the manufacturing industry, we recommend taking into account the factor of substitution/complement relationship and factor of efficiency. The relationship of substitution/complement could be noticed through the relation between foreign and local workers; and also, through the relation between foreign workers and capital. The operational cost efficiency factor carried out by the Malaysian manufacturing industry.
Substitution and Complement. Foreign and local workers as one of the factors of production greatly determine the economic growth of a country. These factors of production in previous research studies can be complementary or substitute. The results of studies between foreign and local workers have a positive influence when it is a complementary and negative influence when substitute. Substitution or complement also impacts on the use of technology, wage rate, employment opportunities and production cost efficiency in the manufacturing industry. Substitution or complement relationships can be determined through elasticity. In accordance with Borjas (2013) which states that labour production factors are heterogeneous so that the production function is ( ) and whereby the company will use a number of production factors to produce output, as well as consider the function of production costs ( ) . The heterogeneous production factors have complement or substitution relationships through the partial elasticity of demand and price of production factors . The complement relationship will occur if and a substitution relationship will occur if . If cross elasticity of factor demand is positive, if the cross elasticity of factor demand is positive, then the demand for input increases when input wage rise, these two inputs ( ) are substitutions in production. Increasing the demand for input will reduce the demand for input . The firm will use relatively cheaper inputs.
According to Schoellman (2010) foreign workers who have cognitive-intensive abilities work more in the United States than are intensive-communicative who employ more local workers. Waldorf (2011) , high-educated foreign workers are asked more in the gateway area and capital agglomeration in the manufacturing industrial area. Oğuz (2011) , research suggests that the demand for skilled and knowledgeable Turkish immigrants in EU companies tends to increase but this will change if the wages of Turkish immigrants are too high. Manacorda and Manning (2012) high-educated immigrants to local workers are imperfect substitutions in the United Kingdom production sector and this is following the results of research by Felbermayr et al. (2010) and Ottaviano and Peri (2012) in various countries. Bettin et al. (2014) , explain that high-skilled foreign workers complement each other with local workers in the Italian manufacturing industry, but the company will replace the foreign workers with low-skilled local workers when the wage of foreign workers is high. Borjas and Doran (2015) , in their research entitled "Cognitive mobility: labour market responses to supply shocks in the space of ideas" reported that the demand for immigrants from Soviet Union mathematicians increased so that US mathematicians moved away from the research area. Educated and knowledgeable and experienced foreign workers have a negative impact on local workers. While Asali (2017) Palestinian foreign workers complement each other with local Israeli Arab workers, but not with Jewish Israel and this strengthens the results of his 2013 study. However, and negative relations with foreign workers and Israeli Arab workers who lack skills and work experience, as well as negative relations between foreign workers and Jewish Israeli workers.
Based on Kumar et al. (2012) study, Malaysia suffered a crisis of shortage of workers in the year 2000s, due to the development of human resources program by sending skilled workers abroad for 5 years, while the manufacturing industry was growing so rapidly since 1990. Therefore, the Malaysian government imported foreign workers from various countries including Indonesia through the Memorandum of Understanding (MoU). And this is in accordance with the research of Devadason and Subramaniam (2016) which states that the Malaysian labour market tends to require skilled foreign workers rather than unskilled workers due to the addition of manufacturing industry in Malaysia. Bachtiar et al. (2015) , in their study found that the demand for professional labour and technical supervisors had positive and complementary relationships with local workers and capital. In addition, ; Ismail and Yuliyusman (2014) and Nur Fakhzan (2011) the demand for professional foreign workers increased because it has been able to encourage Malaysian economic growth both in the short and long term and immigrants have been able to create jobs in the public and private sectors. However, Osman et al. (2015) in their study found that the existence of foreign workers has led to increased unemployment because Malaysia workers were not ready to move to small cities in Malaysia.
Technical Efficiency and Foreign Workers. Technical efficiency is a consideration for firms to optimize operational costs in producing output so that the firms will choose efficient and effective production factors, namely between foreign with local workers and workers with capital. By measuring the technical efficiency of production cost, it will boost the country's economic growth. Technical efficiency can also be measured by the changes in wages so that firms will consider an effective and efficient workforce to increase productivity. As in the study Yusof (2008) who stated that high wages would increase higher productivity levels to increase the production of the firms.
As in Ali and Hamid (1996) study in Pakistan which stated that technical changes in the use of effective production factors and efficiency have influenced economic growth by 50% (from production factors i.e. capital), influencing the agricultural sector by 20% and the manufacturing sector by 10% (from production factors i.e. labour). According to Ismail (2009) study in Malaysia found that technological changes will cause a reduction in labour demand especially low-skilled but will increase the demand for high skilled workers. In addition, in the study Drine and Abid (2010) by reviewing the level of efficiency, it was stated that unemployment does not only occur because of excess labour but due to the unavailability of supply and demand for labour in Tunisia.
Malaysia is one of the countries targeted by the Indonesian government in placing its workforce. During the 2016-2017 period (up to August), the Indonesian migrant workers mostly worked in Malaysia among 25 other countries (BNP2TKI, 2017). The placement of Indonesian migrant workers abroad has been regulated in the Minister of Manpower Regulation of the Republic of Indonesia Number 22 the Year 2014 (Kementerian Ketenagakerjaan Republik Indonesia, 2014). In addition, Lindquist (2010) in his research stated that a Memorandum of understanding between Indonesia and the Malaysian government seeks to regulate the mobility of migrants between the two countries. Ananda et al. (2016) , study state that the ASEAN Economic Community (AEC) is one of the new forms of problems faced by Indonesian migrant workers, due to the low level of competitiveness. Even so, the placement of Indonesian migrant workers abroad is one of the best solutions from the government to overcome the unemployment problem.
Based on the above issues, this paper aims to place Indonesian migrant workers based on a mapping from the estimation of the demand function of foreign workers and the efficiency of production costs.
Material and Method
The demand function of foreign workers and the function of production costs are obtained through a derivation in the function of Constant Elasticity of Substitution (CES) production costs. According to Jehley and Reny (2011) the general formula of CES is: (1) and the production cost function is as follows:
…………………………………….……….
(2) Where is an industrial output, and are factors of production: physical capital and labour, and are labours: foreign and local.
is a parameter that measures the productivity of technology in the manufacturing industry. and are parameters used to estimate the elasticity of substitution. and is the price of production factors. is the number of costs to be paid in the production process. This study divides workers and wages into three skill groups: Group 1 = high skill group, Group 2 = medium skill group, and Group 3 = middle Skill group. The " " symbol is a variable produced in manufacturing industry " " in the year " ", while " " is specifically for wages and workers based on skill level.
After equations 1 and 2 are derivate, it will be obtained the reduce form formula for the labour demand as follows:
Ln (4) Indonesian migrant workers placement mapping is done from the results of the estimation of both functions using five scenarios when local wage prices increase constantly. The 5 scenarios of the assumptions are: 1) Assumption of local wages on the estimated function of production costs. If local wages rise, the total production costs will rise, so the manufacturing industries will switch to use foreign workers. 2) Complement between foreign workers and capital goods in the estimation of the demand function of foreign workers. Where the addition of capital goods is followed by the addition of foreign workers. 3) Substitution between foreign and local workers in the estimation of the demand functions of foreign workers. If local wages increase, the manufacturing industries will replace local workers with foreign workers. 4) Complementation between foreign workers and local workers in the estimation results of the demand function of foreign workers. Where foreign workers do not increase unemployment in Malaysia. 5) Concurrent analysis between the function of production costs and the demand function of foreign workers.
Where the value of 0 that indicates an insignificant relationship between local wages and total production costs is associated with a substitution that occurs between foreign workers and local workers in the demand function of foreign workers. The scenario that determines the priority in the placement of Indonesian migrant workers in Malaysian manufacturing industries is a concurrent analysis between the function of production costs and the demand function of foreign workers. Where there is an insignificant relationship between local wages and total production costs is associated with substitution that occurs between foreign and local workers in the demand function of foreign workers. This paper used panel data from the Malaysian manufacturing industries (based on ISIC 3 digit) and taking 13 years to all variables for the period 2002-2015, so it is necessary to do an estimation test on random effects or fixed effect models. There is 13 manufacturing industry that is listed in the annual survey of Malaysia, but this study examines the manufacturing industries that have more than two sub-industries and the rest is combined into one namely "Other". The manufacturing industries examined are the manufacturing industry food products, beverages and tobacco with CA code, manufacturing textiles, textile products, leather and footwear with CB code, Manufacturing Radio, TV and communications equipment with CI code, manufacturing industries electrical machinery and apparatus n.e.c with CJ code, manufacturing railroad equipment and transport equipment, n.e.c with CL code and Other.
Results

Description of Foreign Workers in the Manufacturing Industry (2002-2015)
The development of foreign workers from 2002 to 2015 was very volatile. In the early 2000s, the number of foreign workers increased relatively, but by 2008 foreign workers was relatively declining. Based on several studies on the impact of foreign workers on local workers, it is stated that high skilled foreign workers are most considered to contribute positively to local workers because they have complementary properties and strongly support the economy of the host countries (Bachtiar et al., 2015; Bettin et al., 2014; Devadason and Subramaniam, 2016; Islam et al., 2017; Nur Fakhzan, 2011; Rahmah et al., 2014) and then followed by middle skilled workers. Meanwhile, low skilled workers generally have a substitute relationship with local workers, thereby increasing the unemployment rate in the host countries (Bachtiar et al., 2015; Brucker and Jahn, 2011; Magableh et al., 2010; Peri, 2011; . The demand for foreign workers in the Malaysian manufacturing industry was fluctuated in accordance with the efficient level of operational costs to obtain the optimal output. Figure 2 . Describes that manufacturing industries with CA code, CI and CG code are the most receiving of high skilled foreign workers. Manufacturing industries with CG codes also receive the middle skilled foreign workers much more than the other industries although in 2012 the number of middle skilled foreign workers was declining. Meanwhile, the manufacturing industry with CC code mostly receives the low skilled foreign workers. By using technical efficiency to determine effective and efficient production factors, the manufacturing industry also considers the price of production factors. The amount of capital expenditure due to the technological process is also followed by the amount of wage expenditure. Rising expenditure on the production factor in particular wages should be able to improve labour productivity. Productivity itself has a very close relationship with real wages. Tang (2012) states that if firms employ workers with marginal productivity equal to a marginal cost (real wage) then the worker's productivity increases and wages will increase, whereas if the firms pay workers with more wages it will increase worker productivity.
The demand for labour both foreign and local is not detached from the level of worker productivity and real wages where these two variables are often debated in some labor researches. The causality relationship between these two variables is that the firm will employ workers who have marginal productivity equal to marginal costs whereby the firm will increase worker productivity so that wages will increase and the company will pay workers with more wages Tang (2012) . In addition, wage efficiency theory also states that high wages will increase higher levels of productivity to increase firm production (Yusof, 2008) . Table- 1. Shows that in the period 2002-2008, the growth of wages for high skilled workers both local and foreign workers tended to increase in several sub-industries, especially the sub-manufacturing industry with the CL code. While productivity increases with the high demand for low skilled workers. The period of 2008-2015 real wage growth has also increased but was more dominated by the increase in the growth of real wages of foreign workers and increased productivity growth but two sub-manufacturing industries experienced a decline in productivity, namely manufacturing industries with CE code and CD code. The period 2002-2015 growth in real wages was dominated by local workers and productivity growth increased especially in the manufacturing industry with CL code. In general, real wages constantly increase from 2002 to 2015 in Malaysian manufacturing industries. Increased real wages were also followed by increasing labour productivity in Malaysian manufacturing industries. 
The Results of Analysis
By testing the classical assumptions, multicollinearity occurs in the wages variable so that this study combines the variables of local and foreign wages by taking into account the largest percentage composition of both variables. Overall the composition of the wages of local workers averages 90% greater than the wages of foreign workers. This study also tested heteroscedasticity in the fixed effect model. Selected models in the estimation of the total cost of the production functions of the manufacturing industry are the fixed effects model unless the manufacturing industry with CJ code whereby the selected model is a random effect.
Appendix 1. The manufacturing industry with CA code demonstrates a significant positive relationship between the output, the wages of middle skilled workers, and the price of capital goods with total costs, where if the three independent variables increase, the total production costs will also increase, and vice versa. Manufacturing industry with CB code shows that only two independent variables that have a significant positive relationship with total production costs, namely output and prices of capital goods, where if both of these variables increase, the total production costs will also increase, and vice versa. The wage variables from all skill categories contribute less to production costs. Manufacturing industry with CB code is more inclined to industries using capital goods. The estimation of total costs in the manufacturing industry with CI code indicates that the independent variable that has a significant positive relationship with total production costs is output and the price of capital goods, where if both of these independent variables increase, it will increase total production costs and vice versa. However, the wages of low-skilled workers have a negative relationship, which means that the increase in low-skilled wages causes production costs to decrease.
The manufacturing industry with CJ code has a significant positive relationship with the total cost of production is high-skilled wages and the price of capital goods, where if both of these independent variables increase, it will increase the total cost and vice versa. However, the wages of low-skilled workers have a significant negative relationship. The manufacturing industry with CL code shows only two independent variables that have a significant positive relationship with the total production costs, namely output and the price of capital goods, where if both of these variables increase, the total production costs will also increase and vice versa. Wage variables from all skill categories contribute less to production costs. The manufacturing industry with CL code is more inclined to many industries using capital goods. The manufacturing industry incorporated into one (other) shows that output, the wages of high and low-skilled workers, and the prices of capital goods have a significant positive relationship with production costs, where if the independent variable increases, it will increase total production costs and vice versa.
Through the decline in CES production function, the study found that the output and price of production factors was an independent variable that determines the demand for foreign workers in the Malaysian manufacturing industry (Appendix 2). Estimates of the demand for foreign workers in the manufacturing industry with CA codes, substitution occurs between foreign and local workers with high and low skills. Manufacturing industry with CB code, substitution occur between high and low skilled foreign and local workers. Manufacturing industries with CI codes, foreign and local workers substitute each other in all skills. Manufacturing industry with CJ code, complement occurs between the price of capital goods and the demand for middle-skilled foreign workers, and substitution occurs between middle skilled foreign and local workers. Manufacturing industry with CL code, substitution occurs between low skilled foreign and local workers. Other manufacturing industries, the substitution of the price of capital goods occurs with high skilled foreign workers, while the complement occurs with medium and low-skilled foreign workers. Foreign and local workers substitute with each other at all skill levels.
A Mapping of Indonesian Migrant Workers Placement
Mapping the placement of Indonesian migrant workers can be done by looking at the estimated cost of function and labour demand in Malaysia manufacturing industry by using 5 predefined assumption scenarios. The result of the mapping shows the scenario assuming 1, the high-skilled Indonesian migrant workers can be placed in the manufacturing industry with the CJ code and Other. Middle skilled Indonesian migrant workers can be placed in the manufacturing industry with CA code and Other. Scenario assumption 2, Indonesia's middle skilled workers can be placed in the manufacturing industry with the CJ code and Other. And low-skilled Indonesian migrant workers can be placed in Other manufacturing industries.
Scenario assumption 3, the high-skilled Indonesian migrant workers can be placed in the manufacturing industry with CA code, CI code and Other. Middle skilled Indonesian migrant workers can be placed in the manufacturing industry with CB code, CI code, CJ code, and Other. Low-skilled Indonesian migrant workers can be placed in the manufacturing industry with CA code, CB code, CI code, CL code, and Other. And the other occasion, Meanwhile, the scenario assumption 4 does not occur in the manufacturing industry. Scenario assumption 5, industry-based ISIC code that is a priority for Indonesia in placing the workforce assuming the constant local wage increases and less contribute to the total cost of production while at the same time occurs of a demand for foreign workers. The manufacturing industry which has been a priority for high-skilled Indonesian migrant workers, it could be seen in the manufacturing industry with CA code and CI code. The Priority of the placement of middle skilled Indonesian migrant workers is in the manufacturing industry with CB code, CI code, and CJ code. Priorities for low-skilled Indonesian migrant workers are in the manufacturing industry with CA code, CL code, and Other.
Discussion
In general, the relationship between factor prices with total costs is positive, where if factor prices rise, total production costs will also rise. However, on the contrary negative relationship, rising prices of factors of production causes total costs to decline, this occurs if the level of productivity is able to produce a lot of output and this is in accordance with the research of Tamasauskiene and Stankaitye (2013). The output increases, then the firm will hire to workers both foreign and local. During the period 2008-2015 the Malaysian economy increased and eventually attracted foreign workers to come to Malaysia. Substitution between foreign and local workers occurs throughout the manufacturing industry even in high-skilled groups, this can happen with the return of high-skilled local workers to Malaysia.
Mapping resulting from the analysis of two functions, namely the cost function and the demand function of foreign workers is to determine the priority scale in mapping the placement of Indonesian workers in the Malaysian manufacturing industry. Substitution relationships show Indonesian workers not only compete with local workers but also with foreign workers from other countries. The Indonesian Government must provide qualified Indonesian workers in accordance with the demand of Malaysian manufacturing industry. Indonesian workers can become prioritized by considering the many cooperation between the two countries, the two countries have many common characteristic traits, common frames of reference in history, culture and religion.
Conclusion
This paper aims to place Indonesian migrant workers based on a mapping from the estimation of the demand function of foreign workers and the efficiency of production costs. This study found that there is a relationship complement and substitution between capital goods-foreign workers and foreign-local workers. These results prove that it is not forever high and middle-skill foreign workers relations with high and middle-skill local workers are mutually beneficial or complement it. Besides that, considering that Indonesia is a disaster-prone area, losing a job is one of the problems faced. Therefore, this mapping is an opportunity for the Indonesian government to place which 
